SUMMARY Over six months 10 biochemically and physiologically atypical strains of Streptococcus pneumoniae were isolated from eye swabs. Conventional methodology showed that these strains possessed characteristics of both S pneumoniae and other a haemolytic streptococci. The use of sodium dodecyl sulphate -polyacrylamide gel electrophoresis (SDS-PAGE) enabled us to characterise these strains as S pneumoniae. Loss of the capsule seemed to be associated with atypical biochemical properties.
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Streptococcus pneumoniae is the commonest pathogen of lobar pneumonia and has been implicated in other infections, including meningitis, septicaemia, and conjunctivitis.1 -3 Occasionally, other a haemolytic streptococci (aHS) have been isolated from conjunctival specimens, but their clinical importance remains doubtful. ' 3 4 Shayegani et al described outbreaks of conjunctivitis in New York State during which atypical xHS were isolated from 46% of specimens. The strains were submitted to the Center for Disease Control, Atlanta, and the Statens Seruminstitut, Copenhagen, both of which identified the isolates as S pneumoniae. If, however, the commonly used identification scheme of Facklam6 was applied to these strains they became designated S morbillorum, and they would therefore be of questionable importance from this site.
Clearly, therefore, it is important for the clinical laboratory to identify correctly isolates of aHS from cases of conjunctivitis to determine whether they are S pneumoniae.
Over six months 10 strains of aHS that displayed atypical characteristics of S pneumoniae were isolated from eye swabs received by the departments of bacteriology of the Childrens' Hospital, and Royal Hallamshire Hospital, Sheffield. These strains were sensitive to optochin but were insoluble in 10% desoxycholate and biochemically could not be classified as S pneumoniae.
To characterise the aHS we subjected them to a range of recognised laboratory techniques, including optochin sensitivity, bile solubility, biochemical identification, coagglutination using pneumococcal Accepted for publication 5 March 1986 omniserum and sodium dodecyl sulphate -polyacrylamide gel electrophoresis (SDS-PAGE). On the basis of the results obtained we report the identification of these strains as non-capsulate S pneumoniae.
Material and methods

BACTERIAL STRAINS
Ten strains of non-capsulate S pneumoniae were isolated from eye swabs on 5% chocolatised horse blood agar and 5% horse blood agar incubated aerobically ( All test strains and capsulate S pneumoniae showed equal sensitivity to optochin. Unfortunately, MIC determination to the single S mitis strain was not carried out at the time of primary isolation. All organisms were tested in a single batch after several subcultures. At least 40 protein bands in the cell extracts were resolved using 9% SDS-PAGE; the Figure shows a representative gel. Tracks 1 and 2 of the gel contained extracts of separate G haemolysans strains which differ in band pattern from each other and from the two capsulate pneumococcal strains (tracks 3 and 4). The remaining tracks on the gel (5-13) contained extracts of nine test strains. There was remarkable homogeneity between all of the test strains and the capsulated strains of pneumococci. Of particular note was the major band (arrow figure) that was present in all extracts, except those of G haemolysans, emphasising the difference between this species and our test organisms. Lund" concluded that the optochin test was more reliable than the bile test in differentiating pneumococci from other streptococci. Hall,'3 however, reported the existence of viridans streptococci that were inhibited by optochin, while Colman and Williams designated two strains as S mitior that were sensitive to optochin but not lysed by bile.'4 The MIC of optochin to all our non-capsulate S pneumoniae and capsulate strains tested was 1-5 mg/l, and these strains showed comparable zones of inhibition using the disc diffusion method. The isolate of S mitis used in this study also showed some sensitivity to optochin. This strain gave a zone of inhibition when initially tested against a disc containing optochin and possessed a MIC corresponding to 48 mg/I. This confirms the findings of Lund, who showed that streptococci, other than S pneumoniae, could be partially sensitive to optochin. " Nineteen per cent of the strains she tested possessed MICs to optochin in the range 20-80 mg/l.
The capsular swelling reaction'5 has been traditionally used to indentify serologically capsular antigens, '6 but it is laborious as a routine test, and Kronvall'7 showed that results of capsular typing, using a coagglutination technique, were in complete agreement with capsular swelling. We therefore used the more convenient coagglutination technique to test the atypical pneumococcal strains, but none of them showed any agglutination in this system, indicating absence of detectable capsular polysaccharide.
It is not normal practice for laboratories in the United Kingdom to identify S pneumoniae biochemically, while other aHS are commonly identified using Pease, Douglas, Spencer the API 20 Strep system, which has been shown to give reliable results for most strains.'8 The numerical profiles of our test organisms, using API 20 Strep, were all very similar and identified as S morbillorum or G haemolysans. Facklam'9 suggested that these organisms should be designated as a single species, but interestingly, the SDS-PAGE profiles of the two G haemolysans strains given to us differed considerably from each other, suggesting that this is, in fact, a heterogeneous group.
We referred representative cultures of our strains to two reference centres in the United Kingdom, and although both confirmed our biochemical and physiological results, they disagreed not only with each other but also with our tentative identification of atypical pneumococci (personal communication).
As conventional techniques gave ambiguous conclusions, we carried out whole cell protein analysis using SDS-PAGE. Although this method is not universally used in clinical laboratories, Whiley etal20 separated 100 strains of oral streptococci into seven clusters, and Hoijmakers etal2' concluded that SDS-PAGE could be used as a sensitive identification method for streptococci. Previous work (data not shown) showed that SDS-PAGE of representative strains of S mitis, S sanguis, S salivarius, and S milleri gave protein band patterns distinct from each other and from those of the test organisms. The results shown in the Figure, however, showed a striking similarity between capsulate pneumococci and the test strains, both of which differed considerably from G haemolysans.
Over the 6 months in which this study took place no similar bile insoluble, biochemically atypical, noncapsulate pneumococci were isolated from any other body site. It is difficult to assess the clinical importance of such organisms as the only accepted pathogenic factor of S pneumoniae is the antiphagocytic role of the capsule. All strains were isolated from swabs of infected eyes, and no other recognised bacterial pathogens were detected.
In Therefore, a method for the reliable biochemical identification of non-capsulate S pneumoniae would be advantageous, and work is continuing to this end.
We intend to determine whether loss of the pneumococcal polysaccharide capsule can cause a change
